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INTRODUCTION

Architecture aims to create spaces suitable for the physical and psychological needs of the people, and it has developed in parallel with the changes in people's living conditions throughout history. Numerous studies have been carried out using different methods in architecture, which is a multidisciplinary field that generally requires bridges between different disciplines. Academic research in architecture involves architectural design, architectural history, sociology, psychology, environmental science, and other subjects. These academic studies expand knowledge in the discipline of architecture, offer new ideas and approaches, and hand on important information for future architects.

Scientometrics focuses on the quantitative analysis of scientific outcome in scholarly literature. It is of importance in order to understand current trends in research, determining the citation numbers and behavior, finding most contributing scientists, institutions as well as countries within a discipline. Analysis of different scientific fields have been reported at least for four decades [START_REF] Garfield | From the science of science to Scientometrics visualizing the history of science with HistCite software[END_REF]. Recent reports on scientometric publications are numerous and cover a very wide range of topics, including chemistry [START_REF] Kaygusuz | Chemistry research in Europe: A publication analysis (2006-2016)[END_REF]), microplastics (Li et al., 2022) and sustainability [START_REF] Olawumi | A scientometric review of global research on sustainability and sustainable development[END_REF]. Number of scientometric reports in the field of architecture are relatively limited, where there are important papers on architecture-related topics such as smart city technology (Su et al. 2015), bio-informed research (Avinç and[START_REF] Mutlu Avinç | Bio-informed Research in the Discipline of Architecture: A Bibliometric Analysis[END_REF], spatial cognition studies within the framework of neuroscience and architecture [START_REF] Pektaş | A scientometric analysis and review of spatial cognition studies within the framework of neuroscience and architecture[END_REF], BIM adoption by SMEs [START_REF] Makabete | Scientometric analysis of BIM adoption by SMEs in the architecture, construction and engineering sector[END_REF] and effects of water in the space [START_REF] Katuk | Affect, architecture and water: Bibliometric analysis of the literature[END_REF]. The article by Sauvé, Mongeon and Larivière reported a very detailed study on architectural publications between 1980 and 2015 and observed a shift of architectural studies to be more academic [START_REF] Sauvé | From art to science: A bibliometric analysis of architectural scholarly production from 1980 to 2015[END_REF]. Yet, to the best of our knowledge, there is no study on a statistical investigation of research subfields in architectural publications. Therefore, the aim of this research paper is to conduct a scientometric analysis of architectural research. The employed data were indexed (A&HCI, SCI and SSCI) publications for the last decade and by using this data, current trends, most contributors and the citation profile were examined at a institution and country level.

METHODS

For obtaining the total number of publications, number of citations, country and sub-topic related numbers in the architecture field, Web of Science TM (Web of Science, n.d.) database was used. The following search parameters were used in Web of Science:

• SU = (Architecture) AND CU = Country* • All languages and all document types • Time span: 2010-2020 • Citation index: A&HCI, SCI-E, SSCI Country* tag is one of the 20 countries included in the study. In the initial stage, only SU = (Architecture) was used in order to deliver the whole data.

Data was preprocessed before the statistical analysis. Abbreviations were assigned to research topics and countries. The list of the abbreviations are shown in Table 1. For the statistical analysis, the top 20 countries, i.e the countries with a contribution of at least 0.5% to the total number of publications were selected and used in this study. It does not mean that other countries do not contribute, or their contribution is non-significant, this criterion is only selected to limit the number of parameters in the statistical analysis.

Table 1. Abbreviations of the countries and research topics included in this study.

Countries

Australia -AUS, Belgium -BEL, Brazil -BRA, Canada -CAN, Chile -CHL, China -CHN, Croatia -HRV, England -ENG, France -FRA, Germany -DEU, Italy -ITA, Japan -JPN, Netherlands -NLD, Portugal -PRT, Scotland -SCO, South Korea -KOR, Spain -ESP, Switzerland -CHE, Türkiye -TUR, United States -USA

Research topics

Construction Building Technology -CON, Engineering -EGR, Urban Studies -URB, Archaeology -ARO, History -HIS, Environmental Sciences Ecology -ENV, Social Sciences Other Topics -SOC, Art -ART, History Philosophy of Science -PHI, Public Administration -PBA Statistical analysis of the data was conducted using R statistical software v.3.5.1 (R Core Team, 2018) with the packages of factoextra, cluster and FactoMineR [START_REF] Kassambra | factoextra: extract and visualize the results of multivariate data analyses[END_REF][START_REF] Maechler | cluster: Cluster Analysis Basics and Extensions[END_REF][START_REF] Lê | FactoMineR: an R package for multivariate analysis[END_REF] based on the methods described in a recent scientometric analysis of chemistry publications [START_REF] Kaygusuz | Chemistry research in Europe: A publication analysis (2006-2016)[END_REF]. Principal component analysis (PCA) is used for reducing the high dimensionality and observing the contribution of each parameter on the data [START_REF] Kalaycıoğlu | Characterization of Turkish honeybee pollens by principal component analysis based on their individual organic acids, sugars, minerals, and antioxidant activities[END_REF]. The results of the PCA was also used for clustering analysis, where hierarchical cluster analysis (HCA) was conducted for this purpose. Clustering analysis is applied to the data derived from the first two principal components obtained from PCA.

RESULTS AND DISCUSSION

Before the statistical evaluation, data was interpreted at author, institution and country levels.

Author contributions at the selected timeframe is shown in Table 2. Authors who contributed more than 100 publications were listed. Mckee B. (156 papers), Schuler T.A. (156 papers) and Slessor C. (156 papers) was among the first three authors. Actually the top contributor in the database was "anonymous" which is removed in this list. To avoid going into details about personal information, only the names are shown. Country-level numbers are the main focus of this study. There were 44 countries which contributed more than 50 papers in the specified timespan, and the top 20 which contributed more than 0.5% of the total number of publications are included in statistics. Table 4 shows the list of these countries. United States dominates the numbers, which is followed by England and South Korea. More than the half of the countries are located in Europe. A similar trend is observed in the literature previously [START_REF] Sauvé | From art to science: A bibliometric analysis of architectural scholarly production from 1980 to 2015[END_REF]. In order to emphasize the yearly change, number of publications for these 20 countries for each year between 2010 and 2020 was analyzed. The strength of the increase and/or decrease by the means of the slope values, m was calculated (year 2020 is omitted). Results were interpreted as increase (m > 0.5), steady and decrease (m < -0.5) for the slope values. Very rapid increase is detected for China, Spain, Italy and South Korea, followed by Türkiye and Portugal. Most decrease was observed for Germany. Only three countries were found to be decreasing by the means of publication numbers (Germany, United States and Croatia). All slope values are shown in Figure 1. Citation data was also evaluated in this study. Figure 2 indicates the average citations per article for the given countries. Italy was the highest (4.16 citations per paper), followed by Portugal (4.03) and Netherlands (3.37), Australia (2.74) and Scotland (2.46). For other countries the value was found to be less than 2.0. In statistical evaluation, the data was analyzed according to the that there is a correlation between research subfields in the field of architectural publications and countries.

In PCA analysis of the country-research topics data, eigenvalues and percentages of variance of the principal components (PC's) are important for observing the contribution of PC's in explanation of the cumulative percentage of variance. Table 5 indicates these data, and it can be seen that first two PC's explain more than 50% of the total variance, since the variance percentage values are 27.81 and 22.32, respectively. Therefore in score plot analyses PC1, and PC2 are evaluated. Loadings and score plots of the PCA for the first-second PC's are shown in Figure 2. In PC1-PC2 plot, the total variance of the first two PC's are 50.14%. Most countries are centered around the origin, while some countries stand as outliers. Portugal and Italy are located on the second quadrant, China and Türkiye are located on the fourth quadrant. Loadings plot (Figure 2.B) indicates that for the separation in second quadrant is related to PHI (History Philosophy of Science) and EGR (Engineering). Fourth quadrant is mostly related to ENV (environmental sciences ecology) and URB (urban studies). Portugal and Italy are significantly contributing to PHI and EGR when compared to other countries and China and Turkey have important URB and ENV studies in their total number of publications. The importance of URB and ENV studies can be strongly related to the urban population growth in these countries, where China and Turkiye are the countries with most annual urban population growth percentage, with values of 1.8% and 1.4%, respectively (World Bank, 2018). Considering that the average annual urban population growth percentages of these specified 20 countries is 0.4%, it seems that the focus of Chinese and Turkish researchers on the URB and ENV studies is not a surprise. On the other hand, the relation between in high percentage of PHI and EGR in Italy and Portugal is also open for investigation in further studies. No clear groups or sub-groups are observed by the means of income or geographical location in this manner, unlike the case of chemistry publications [START_REF] Kaygusuz | Chemistry research in Europe: A publication analysis (2006-2016)[END_REF]. To see the clustering in detail, a hierarchical cluster analysis based on PCA results was used. Figure 4 shows the results of the HCA. Like the results seen in Figure 3.A, China and Türkiye are found to be in one cluster, Italy and Portugal is also found to be in another cluster. Minor geographical clusters and subgroups are visible, e.g., Canada and United States; Japan and South Korea, however this is not the case for all countries. Also one can speculate about the similarity with the order of countries in Figure 2 citations per paper) and clusters in Figure 4. For example, Italy and Portugal are the top countries in Figure 2, and there are also other countries follow the same trend. This is quite expected, because the clusters in HCA are related to the research areas, so each research field has a different citation potential. Therefore, citations can also be used in understanding the regional analysis of publications in the field of architecture.

Limitations of the study

Web of Science database is continuously updated by adding new articles, and the data collection for this study was conducted at 2020, so some minor differences can be present by the means of numbers, since the data might not be update and/or some numbers can be changed after this time period.

It should be also noted that this study solely focuses on the numbers of SCI-E/SSCI/A&HCI indexed papers, hence publications in other indexes; also practical studies, books and other reports are not included in this study.

CONLUSION

In this paper, the contributors to the indexed architecture publications are reported at author, institution and country level. According to the results of this study, publications in the field of architecture is gaining importance and there is interesting evidence of correlations between countries and research fields. No relation between geographical position is evident. There are results suggesting that some data, such as the rate of urbanization, most likely affect the percentages of publication output in research topics per country. We believe that these possible correlations will be explained by experts in further studies.
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 1 Figure 1. Slopes (m) of linear regression of the number of publications between 2010-2020.
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 2 Figure 2. Average citations of per architecture publication for the given countries between 2010-2020.
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 3 Figure 3. Score (A) and loadings (B) plot of the PC1-PC2.
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 4 Figure 4. HCA results of the countries based on their research topics PCA (PC1-PC2).

Table 2 .

 2 Number of authors with more than 100 publications in the selected timeframe.

	Author	Record count	% of 38.040
	MCKEE B	156	0.410%
	SCHULER TA	146	0.384%
	SLESSOR C	142	0.373%
	MINUTILLO J	133	0.350%
	STEPHENS S	120	0.315%
	GERFEN K	109	0.287%
	MCGUIGAN C	108	0.284%
	HYUNJUNG W	107	0.281%
	GONCHAR J	101	0.266%
	GRANDCHAMP PG	101	0.266%
	By the means of the contributions of the organizations, first 18 universities were shown in

Table 3 .

 3 According to the results, University of London is the biggest contributor to the number of publications, where it is followed by University College London and University of California. University of London and University College London contributed cumulatively 1.85% of the total number of publications, indicating London as an important academic center for scientific publications in the field of arcihtecture. Only Asian university in this list is the Seoul National University, South Korea.

Table 3 .

 3 Number of architecture publications of the first 18 instutions.

	Institution Name

Table 4 .

 4 Countries with more than 0.5% of the total architecture publications (2010-2020).

	Country	Record Count % of 38.040
	United States	4943	12.994%
	England	2236	5.878%
	South Korea	1330	3.496%
	Australia	858	2.256%
	Italy	808	2.124%
	Spain	801	2.106%
	China	800	2.103%
	Türkiye	680	1.788%
	Germany	652	1.714%
	Chile	607	1.596%
	France	555	1.459%
	Canada	459	1.207%
	Japan	397	1.044%
	Netherlands	328	0.862%
	Scotland	313	0.823%
	Portugal	304	0.799%
	Croatia	288	0.757%

Table 5 .

 5 Eigenvalues and percentages of variance for the principal components

	Principal	Eigenvalue %	of	Cumulati
	component		variance		ve % of
	(PC)				variance
	PC1	2.78131	27.81		27.81
	PC2	2.232818	22.33		50.14
	PC3	2.03545	20.35		70.50
	PC4	1.107234	11.07		81.57
	PC5	0.757173	7.57		89.14
	PC6	0.650654	6.51		95.65
	PC7	0.339168	3.39		99.04
	PC8	0.051475	0.51		99.55
	PC9	0.029135	0.29		99.84
	PC10	0.015584	0.16		100.00
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